Six species of orchids are reported as new records for Bali. Two of the species were found to be growing wild in Bali Botanic Garden, which was formerly a part of the Batukahu Nature Reserve, while the rest were collected from other forests in Bali. The six newly recorded species are Bulbophyllum apodum Hook.f., Ceratostylis longipedunculata J.J.Sm., Dendrobium arcuatum J.J.Sm., Dendrobium connatum (Blume) Lindl., Habenaria reflexa Blume and Taeniophyllum hirtum Blume. Brief descriptions and photographs are provided.
Introduction
There are increasing threats to orchids in their natural habitats, mainly due to human activities such as habitat destruction and over-collecting (IUCN/SSC Orchid Specialist Group, 1996; Lestari & Santoso, 2011; Barman & Devadas, 2013) , or as a consequence of natural disasters related to climate change (Seaton et al., 2010; Barman & Devadas, 2013) . Nevertheless, new records of orchid species for Bali are being found. Compared to neighbouring Java, the flora of Bali is still poorly documented (Van Balgooy & Widjaja, 2014) .
Seven orchid species have recently been newly recorded for Bali: Sulistiarini et al. (2016) recorded Calanthe zollingeri Rchb.f., Plocoglottis plicata (Roxb.) Omerod, Podochilus serpyllifolius (Blume) Lindl., Styloglossum speciosum (Blume) T.Yukawa & P.J.Cribb and Vanilla albida Blume, while Wibowo et al. (2015 Wibowo et al. ( , 2016 added Thrixspermum obtusum (Blume) Rchb.f. and T. squarrosum J.J.Sm. Thrixspermum obtusum was also a new record for Sumatra and Nusa Tenggara.
Under the Geographical Scheme for Recording Plant Distributions (Brummitt, 2001) , the island of Bali is encoded as LSI-BA and grouped into the Lesser Sunda Islands. However, the island is closer to the east end of Java (JAW-OO) than to Lombok (LSI-LS). The shortest distance from Bali to Java is approximately 2.5 km (from Bali Barat National Park to Kalipuro), while the shortest distance between Bali and Lombok (from Sengkidu to Batu Putih) is > 35 km. Wallace (1869) grouped Bali with Java into the Indo-Malayan Region based on geographical, zoological and ethnological similarities. Lombok, in contrast, was grouped with Timor, east of what became known as Wallace's Line. Five of the six species of orchids which are newly recorded from Bali are known to occur in Java but not in Lombok.
The new records are now cultivated at Bali Botanic Garden (BBG) which is located in Tabanan regency, 60 km north of Denpasar. The herbarium specimens are deposited in Tabanan Herbarium Hortus Botanicus Baliense (THBB). Two of the species were found to be growing wild inside the botanic garden which was formerly part of the Batukahu Nature Reserve. The other four species were collected from various forests in other parts of Bali. Habenaria reflexa Blume belongs to subfamily Orchidoideae, the others to subfamily Epidendroideae (Chase et al., 2015) .
Based on data from the Statistics of Bali Province (continuously updated), the island of Bali has 1,325.28 square km of forest, which is about 23 percent of the total land area of the island. With such large forested areas at various elevations, it is certain that not all of these forests have yet been thoroughly explored even though there is a long history of botanical exploration in Bali. Therefore, more new orchid records are to be expected in the future. Moreover, certain species, such as those that are seasonally dormant, ephemeral, leafless or small can be easily overlooked during most the year. Only sustained exploration effort will bring these to light.
New records
1. Bulbophyllum apodum Hook.f., Fl. Brit. India 5: 766 (1890). (Fig. 1A-B )
Frequently found growing together with Bulbophyllum gibbosum (Blume) Lindl., this BBG native species was previously misidentified as Bulbophyllum odoratum (Blume) Lindl. (Lugrayasa & Mudiana, 2000; Tirta & Sutomo, 2014) . Common in a fairly open area inside the garden at c. 1300 m asl., it grows on almost every large branching tree such as Bischofia javanica Blume, Casuarina junghuhniana Miq., Dacrycarpus imbricatus (Blume) de Laub., Pinus thunbergii Parl. and Prunus cerasoides Buch.-Ham. ex D.Don. Both Bulbophyllum apodum and B. gibbosum flower in February for about one month, and as they can grow together on the same tree, it is difficult to distinguish these two species without binoculars. The leaves of Bulbophyllum apodum are longer than those of B. gibbosum, about 25-30 cm and 20-25 cm respectively, and B. apodum has a 40 cm long inflorescence, which emerges from the rhizome, with 4-6 peduncle scales, bearing more than 50 pale yellow-coloured flowers, whilst in B. gibbosum the inflorescence is shorter, appearing erect from the base of the leaf with a single peduncle scale, bearing up to 40 cream-coloured, yellow-lipped and scented flowers.
Distribution. China (South-Central), Northeast India, Nicobar Islands, Myanmar, Thailand, Laos, Vietnam, Peninsular Malaysia, Sumatra, Borneo, Java, Lesser Sunda Islands, Sulawesi, Maluku, Philippines, New Guinea, Solomon Islands, southwestern Pacific islands (Vermeulen, 1991; Govaerts et al., continuously updated) . 2. Ceratostylis longipedunculata J.J.Sm., Meded. Rijks-Herb. 53: 6 (1925) . (Fig. 1C) This sympodial epiphyte was previously recorded only from Mount Rinjani on the island of Lombok. The Bali specimen was collected by I Gede Tirta from Tabanan regency in September 2012. It was found living on a Platea excelsa Blume tree at c. 1540 m asl. Stems emerge from the rhizome, are terete, bear 1 leaf and 1-2 terminal flower(s), and are as long as the leaves. Leaves 70-85 × 6 mm, flat, thick, with obtuse or emarginate apex. Flowers 5 mm diam., pedicel about 10 mm long, ovary approximately 5 mm long, sepals and petals white-purplish, lip white at the base and yellow-coloured from the centre towards the apex. Flowering in January, May and October in BBG.
Distribution. Lombok (Creuwels, continuously updated a,b,c). Leaves 9-10 × 3 cm, thin, lanceolate with attenuate apex. More than one inflorescence emerges near the apical part of the stem, each inflorescence bearing 4 or more slightly yellowish white flowers. Flowers c. 3 cm diam. with a mentum twice as long as the dorsal sepal, the lip is yellow at the base and white at the tip. Flowering around February to April in BBG.
Distribution. Borneo, Java (Comber, 1990; Govaerts et al., continuously updated) . 4. Dendrobium connatum (Blume) Lindl., Gen. Sp. Orchid. Pl. 89 (1830). (Fig. 1E) In June 2015, Wenni Setyo Lestari found this orchid in Jembrana regency. Located at an elevation of c. 530 m asl, it grows as an epiphyte on a Ficus L. tree. The stems can grow up to 50 cm long, covered by alternate leaves with overlapping sheaths throughout its length. Leaves lanceolate, around 2 cm long, unevenly emarginate. Inflorescence 1-flowered, supra-axillary, flower about 1.5 cm diam. Sepals lanceolate with acuminate apex, petals smaller, both white-coloured and green-veined. Lip rounded, slightly apiculate, with two small side-lobes at the base, white-coloured, yellow warts along its centre line. The BBG specimen flowers in August.
Distribution. Thailand, Peninsular Malaysia, Sumatra, Borneo, Java, Maluku (Comber, 1990; Govaerts et al., continuously updated) . Blume, Bijdr. Fl. Ned. Ind.: 403 (1825) . (Fig. 1F) Ni Putu Sri Asih collected this terrestrial orchid in Jembrana regency in April 2018. The forest is a part of Bali Barat National Park. Found after flowering at an elevation of c. 160 m asl on humus-rich soil with a thin layer of leaf litter, near dry water channels. The plants have a small (2.5-3 cm long) and slightly fusiform underground tuber, bearing 4-5 leaves just above the ground. Leaves lanceolate, acute, c. 17 × 5 cm, margin slightly undulate, with indistinctly reticulate venation. Inflorescence with 6-9 erect, lanceolate, acuminate peduncle scales; bearing more than 10 flowers. Flowers pale green with lanceolate and acuminate floral bracts, lateral sepals white, petals undivided. The lip has three linear lobes, the mid-lobe longer than the side lobes and sigmoid. Spur long and turned 180° towards the front.
Habenaria reflexa
Distribution. Indian-Subcontinent (East Himalaya), Thailand, Laos, Vietnam, Peninsular Malaysia, Sumatra, Java (Comber, 1990; Govaerts et al., continuously updated) . Blume, Bijdr. Fl. Ned. Ind. 356 (1825) . (Fig. 1G) Unlike the relatively common Bulbophyllum apodum in the BBG, this leafless epiphytic orchid is uncommon inside BBG. The plants are attached to branches of a Schima wallichii (DC.) Korth. tree in an area sheltered from the sun and with a high humidity.
Taeniophyllum hirtum
We also found it attached to the trunk of a Rhododendron L. spp. planted near this Schima wallichii tree. There is an artificial pond near the host trees. Vigorous plants have pale green to dark green and slightly flat roots. Most of the roots are hanging and only a few are attached to the bark of the host tree. The brown, finely muricate inflorescence is 3-6 cm long, carrying at least 5 flowers that open sequentially from the base to the tip. This species flowers from the beginning of the rainy season to the early dry season. Flowers are c. 1 cm diam., greenish-yellow, sepals and petals lanceolate, petals slightly smaller than sepals, lip thick with edges folded inwards, spur ellipsoid. Fruits cylindrical, 1.5-2 cm long.
Distribution. Java, Borneo (Comber, 1990; Govaerts et al., continuously updated) . 
